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Abstract 
The study on the relationship between the resources development and the economic development has been a hotly 
debated topic. The traditional economic theory emphasized the positive role of the abundant natural resources in 
regional economic development, while resource course theory holds the opposite view. Taking Shanxi province 
which is abundant of coal resource as an example, this paper analyzes empirically the relationship between the coal 
resource development and the economic development by using the panel data model. The result shows that there is no 
significant correlation between the abundance of coal resource and the economic development.  
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1. Introduction 
The relat ionship between resources development and economic development has been a concerned 
topic by researchers for a long time. Before 1960s, the main economic theory reveals that abundant 
resources have positive effect on regional economic development. For example, North considers that 
natural resources are the precondition and source of capital accumulat ion, so it can promote economic 
development [1]. Other scholars put forward the “resource curse” theory. They believed the abundant 
natural resources embarrass  the economic development. Since Sachs and Warner made the empirical test 
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about the resource curse hypothesis, the study on resource curse theory has been an active and 
controversial research area [2]. 
The main resource in Shanxi province is coal resource, and coal industry is the pillar industry in 
Shanxi province. Are the abundant coal resource and mature coal industry in favor of Shanxi province 
economic development or leading to resource curse? This issue deserves deep research. This paper 
collects 8 years data of 11 areas in Shanxi province and makes an empirical study by panel data model. 
This paper aims to p rovide decision support for scientifically develop coal resource and promote the 
sustainable development of Shanxi province. 
2. Review 
Auty first proposed resources curse which shows abundant natural resources is inversely proportional 
to the speed of economic growth [3]. Sachs and Warner made the groundbreaking empirical test on the 
resource curse hypothesis [2]. By analyzing the relationship between natural resources and economic 
growth with 95 countries data from 1970 to 1989, they concluded that there is negative correlat ion which 
means the economic growth speed of resource-rich countries is slower than resource-scarce countries. 
The empirical research conducted by other scholars such as Leite and Weidmann, Gylfason also showed 
the resource curse is in existence [4-5]. About the mechanis m of resource curse, there are also many 
researches. Auty believed that raw products prices tend to fluctuate which will result in fluctuation in 
demand, and it is not good for economic long-term stable growth [6]. Stijns obtained that abundant 
natural resources has crowding-out effect on human capital investment, innovation which are continuous 
power for economic growth claimed by contemporary economic growth theory [7]. 
Although the resource curse hypothesis has been supported by many studies, other studies showed that 
there is no negative correlat ion between resources abundance and economic growth. Davis showed that 
there is no exact negative correlation between long-term economic development and resources abundance 
by analyzing the data of 91 mineral-rich countries from 1970 to 1991 [8]. Brunnschweiler showed that not 
only the resource curse is not existent but also the abundant resources has positive effect on economic 
development by analyzing the data of 42 countries from 1970 to 2000 [9]. 
Domestic scholars made many studies on resource curse. Xu Kangning and Wang Jian tested 
empirically the resource curse hypothesis with Chinese provincial panel data [10]. Their research revealed 
that intensive and excessive resources exploitation induced to manufacturing industry recession and the 
weakness of institution. As a result, the economic growth was embarrassed. Shao Shuai, QI Zhongying 
analyzed the correlat ion between Chinese western regions’ resource development and economic 
development with provincial panel data from 1991 to 2006. The res ult showed that although the resources 
development before carry ing out the strategy of developing the western region has negative effect on 
openness, technical innovation and human capital investment, the resource curse has not been clear. After 
the implementation of the strategy of developing the western region, the negative effect on innovation and 
human capital investment was enhanced and the resource curse appears [11]. The above studies analyzed 
the resource curse hypothesis from the provincial level, While Jing puqiu and Wang qingxian analyzed 
Shanxi province’s resource curse from provincial, p refecture-level cit ies and counties level. It  pointed out 
that the abundant coal resources both promote economic g rowth and aggravate the economic fluctuation 
[12]. 
Abundance can refer to the abundance of individual resource, and it can also refer to  the abundance of 
resources combination [13]. Most of the above studies took the latter to analyze resource curse, but they 
didn’t take the weights of resources into account which will impact the accuracy of result. Coal industry 
is the pillar industry in Shanxi prov ince, so resource curse caused by other resources can be ignored. 
Therefore, the problem of how to account the weights of resources can be resolved by takin g Shanxi 
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province as example. At the same time, as the difference among the regions in a province is little, it will 
be better to explore the correlation between coal resource development and economic development with 
panel data model by limiting the target to a province. Although the research conducted by Jing Puqiu and 
Wang Qingxian took Shanxi province as example, but the sample size is little and the independent 
variable is only coal sales which neglect the other important variables affecting the economic growth. So 
the result may be biased. 
3. The analysis of correlation between coal resources development and economic development 
3.1. Explained variable 
The regional economic growth was chosen as the explained variable (
,i ty ). The indicator is average 
growth rate per annum of per capita GDP, namely ,
,
, 1
1i ti t
i t
GPy GP 
  . 
3.2. Explanatory variables  
Many scholars have studied on factors which affect the economic growth. Their control variables 
include commonly physical capital, human capital investment, technological innovation and economic 
institution conditions. Learning from these documents, this paper selects the following explanatory 
variables: 
(1) Coal resource abundance (RE) 
It is different fo r scholars to measure resource abundance. The measurement methods can be divided 
into two categories. One is for total. For example, Xu  Kangning and Wang Jian measured the resource 
abundance with investment level in min ing industry  [10]. Jing Puqiu and Wang Qingxian measured the 
resource abundance with coal sales [12]. The second is for proportion. Sachs and Warner used the 
proportion of resources products exports to GDP [2]. Shao Shuai and Qi Zhongying used the proportion 
of resources products output to GDP [11]. In view of the mechanis m of resource course which thinks the 
primary industry sector has crowding out effect on human capital investment and innovation, I think the 
proportion method is better for measure the abundance of resources. So this paper uses the proportion of 
coal sales to GDP to measure the coal resource abundance. 
(2) Fixed assets investment (CA) 
It was measured by the proportion of new fixed  assets investment to GDP. The larger the index, the 
bigger the infrastructure and equipment etc.. It is good for various industries, especially  for the 
development of secondary and tertiary  industries . As a result, the region economic development  was 
promoted. 
(3) Opening degree (INS) 
This indicator is used to measure the development degree of regional market. It is represented by the 
proportion of total volume of imports and exports  to GDP. The larger the volume of trade is, the better the 
support of trade policy and market maturities are.  
(4) Human capital investment (LA) 
Many studies had used the proportion of secondary and higher education population to the regional 
total population at the end of the year to measure human capital investment. Due to the impact of data 
availability, this paper uses the proportion of employed population to the regional total population to 
measure the human capital investment. 
(5) Technological innovation (INO) 
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This variable is represented by the technological investment which is measured by the proportion of 
three items of expenditure on science and technology to local fiscal expenditure. The more funds invested 
in R&D, the finer technological innovation. As a result, the local economic can be promoted strongly. 
3.3. Model specification and estimation 
The regression model used for testing hypothesis is: 
, 0 1 , 2 , 3 , 4 , 5 , ,i t i t i t i t i t i t i ty RE CA INS LA INOE E E E E E H        
First, The F test is used to decide choosing mixed estimation model or individual fixed effect model 
0H : The intercepts of different individuals are same. 
1H : The intercepts of different individuals are different. 
( ) / ( 1) (0.765076 0.644378) / (11 1) 1.14
/ ( ) 0.644378 / (77 11 5)
r u
u
SSE SSE N
F
SSE NT N K
           
r
SSE and uSSE represent separately the residual sum of squares of constraint model (mixed estimat ion 
model) and the residual sum of squares of non-constraint model (individual fixed effect model), N is the 
number o f observation. 0.05 (10,61)1.14 1.99F F   ˈso null hypothesis  should be accepted and the 
mixed estimation model should be established. 
Taking into account the size difference among areas, this paper uses the cross-section weights method 
to regress in order to avoid the heteroscedasticity (see Table 1). 
Table 1: panel data model analysis 
 No weights Cross-section weights 
0E   
1E   
2E   
3E   
4E   
5E   
6DPSOH  
5VTXDUHG  
$GMXVWHG5VTXDUHG  
)VWDWLVWLF  
': ٬  
 Note: ***, ***, * separately represent 1%, 5% and 10% significant level. The value in bracket is t  value. 
The adjusted 2R  of cross-section weights regression model is 0.68 which shows the model fit well. It 
is worth notice that the coefficient of abundance of coal resource doesn’t pass the t test though it is 
positive. It means the abundance of coal resource has not significant effect on economic development. On 
the other words, coal resource has neither promoting effect on economic development nor resource  course 
effect. 
The result shows that fixed assets investment has significant negative influence on economic 
development. It may because the investment structure is not sound. Investing on innovation has effect on 
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economic development on the 1% significant level. Through technological innovation, production 
efficiency can be great ly improved; through product innovation, product demand can be expanded; 
through management innovation, production factors can be rearranged and production efficiency can be 
improved. In a word, innovation is the sustaining power of economic development. At present, Chinese 
economic growth depend main ly on the increasing of capital and labors. It is extensive economy growth 
mode and it becomes the bottleneck of Chinese economic development. 
4. Conclusion 
Do abundant resources promote regional economic development or have resource curse effect? It is an 
active and controversial research area over the academic field. This paper researches empirically on the 
relationship between coal resource development and economic development taking Shanxi province 
where is abundant of coal resource as example by apply ing panel data model. The results show that there 
is no significant correlation between the abundance of coal resource and economic development . It may 
because two opposing forces were canceled out each other. One is the promoting effect of coal resource 
and the other is resource curse effect. Therefore, in order to make the coal resource development serve the 
sustainable and healthy development of Shanxi Province, we should do the best to avoid the resource 
course. That is to avoid the crowding out effect of natural resource on human capital investment and 
innovation. At the same time, as a type of non-renewable resource, coal resource should be developed and 
exploited scientifically. The coal industry should drive other industries and accelerate industry structure 
adjustment. 
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